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MenopausalEstrogenand Estrogen-Progestin
ReplacementTherapyand BreastCancerRisk
Catherine Schairer, PhD Context Whether menopausal hormone replacement therapy using a combined es-
Jay Lubin, PhD trogen-progestin regimen increases risk of breast cancer beyond that associated with

Rebecca Troisi, ScD estrogen alone is unknown.
Objective To determine whether increases in risk associated with the estrogen-

Susan Sturgeon, DrPH progestin regimen are greater than those associated with estrogen alone.

Louise Brinton, PhD Design Cohort study of follow-up data for 1980-1995 from the Breast Cancer De-
Robert Hoover, MD tection Demonstration Project, a nationwide breast cancer screening program.

Setting Twenty-nine screening centers throughout the United States.

N A RECENT COLLABORATIVE RE- Participants A total of 46 355 postmenopausal women (mean age at start of follow-

analysis of more than 90% of the up, 58 years).
world's epidemiological data on the
relationship between menopausal Main Outcome Measure Incident breast cancers by recency, duration, and type

hormone replacement therapy (HRT) of hormone use.
and breast cancer risk, it was found that Results During follow-up, 2082 cases of breast cancer were identified. Increases in

longer durations of recent, but not past, risk with estrogen only and estrogen-progestin only were restricted to use within the
use ofHRT increased breast cancer risk, previous 4 years (relative risk [RR], 1.2 [95% confidence interval {CI}, 1.0-1.4] and

1.4 [95 % CI, 1.1-1.8], respectively); the relative risk increased by 0.01 (95 % CI,0.002-
particularly among leaner women and 0.03) with each year of estrogen-only use and by 0.08 (95 % CI, 0.02-0.16) with each
for tumors that were less clinically ad- year of estrogen-progestin-only use among recent users, after adjustment for mam-
vanced._ Unresolved issues include the mographic screening, age at menopause, body mass index (BMI), education, and age.
extent to which the findings were due The P value associated with the test of homogeneity of these estimates was .02. Among
to a biological effect of hormones rather women with a BMI of 24.4 kg/_ or less, increases in RR with each year of estrogen-
than issues of screening and ascertain- only use and estrogen-progestin-only use among recent users were 0.03 (95% CI,
ment. The data were also insufficient to 0.01-0.06) and 0.12 (95% CI, 0.02-0.25), respectively. These associations were evi-
determine whether a combined estro- dent for the majority of invasive tumors with ductal histology and regardless of extent

gen-progestin regimen increased riskbe- of invasive disease. Risk in heavier women did not increase with use of estrogen only

yond that associated with estrogen alone, or estrogen-progestin only.
In 1994, we published data on HRT Conclusion Our data suggest that the estrogen-progestin regimen increases breast

and breast cancer risk from a follow-up cancer risk beyond that associated with estrogen alone.
study conducted among former partici- JAMA.2000;283:485-491 www.jama.com
pants in a breast cancer screening pro-
gram. 2 Cases were diagnosed through METHODS tions by the project for a surgical con-
1989. Those data were included in the Follow-up Study sultation but did not have either a bi-

collaborative analysis. 1In this article, we Study subjects were participants in the opsy or aspiration performed (n = 9628);
expand our previous analysis to in- Breast Cancer Detection Demonstra- and (3)asample ofwomenwho had nei-
clude cases diagnosed in the follow-up tion Project (BCDDP) conducted be- ther surgery nor recommendation for

study through 1995, almost doubling the tween 1973 and 1980. We previously AuthorAfflliaUons:NationalCancerInstitute,Divi-
total number of cases. The collection of described a follow-up study begun in sionof cancerEpidemiology andGenetics,Rockville,
additional data on mammographic 1979 involving a subset of BCDDP par- Md(DrsSchairer,Lubin,Troisi,Sturgeon,Brinton,and

Hoover);SocialandScientificSystemsInc,Bethesda,
screening and use of the combined es- ticipants.2 In brief, the follow-up study Md (DrTroisi); andthe Departmentof Biostatisticsand

trogen-progestin regimen allowed us to included (1) all screening participants Epidemiology,UniversityofMassachusetts,Amherst
(DrSturgeon).

address some issues left unresolved, who underwent breast surgery during Corresponding Authorand Reprints: Catherine
the screening period, with no evi- Schairer,PhD,NationalCancerInstitute,Divisionof

CancerEpidemiologyandGenetics,6120Executive
dence of malignant disease (n = 25 114); Blvd,EPSRoom7080-MSC7234,Rockville,MD
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HORMONE REPLACEMENT THERAPY AND BREAST CANCER RISK

surgical consultation during screening updated; information was also col- naires were not completed by those who
participation (n = 25 165). The fol- [ected on mammographic and physi- completed phase 2 for reasons includ-
low-up study was approved by the cal examinations of the breast forarou- ingdeath (6%) ;loss to follow-up (0.5%);
Institutional Review Board at the Na- tine reason or because of a problem in and illness, refusal, or because contact
tional Cancer Institute. Informed con- the 5 years prior to the interview, with study subjects at a current tele-
sent was obtained from participants. Level of education was recorded on phone number was not made by the end

The follow-up study was carried out a form completed at entry to the screen- of the study period (9.5%).
in 3 phases. Our previous analysis in- ing program. Height and weight mea- During follow-up, 2082 breast can-
volved the first 2 phases of the study, surements were recorded on forms at cer cases were identified in study sub-
in which annual telephone interviews each screening visit. Current height and jects through self-reports or reports of
were conducted between 1979 and weight measurements were available breast cancer on death certificates; 1054
1986 and 1 mailed questionnaire was from the 1987-1989 questionnaire, of these cases were included in ourpre-
administered between 1987 and 1989.2 vious analysis. 2Pathology reports were
The current analysis includes data from Analytic Data Set obtained for 1713 of these cases (82%);
these earlier phases as well as from the This analysis was limited to women reports were not obtained for 237 cases
latest phase of the study, during which who were menopausal before the start (11%) because they were not received
1 mailed questionnaire was adminis- of the follow-up period or who be- before the end of the study period, be-
tered between 1993 and December 1995 came menopausal during the course of cause of nonresponse of physicians or
to study subjects not known to be de- the study. Menopausal women were de- hospitals, or because permission to re-
ceased and who completed a question- fined as those who did not have a men- trieve medical records was no t re-
naire in 1987-1989. Nonrespondents to strual period for at least 3 months prior ceived from the study subject. Pathol-
the mailed questionnaire were inter- to an interview because of natural ogy reports for the 132 cases (6%)
viewed by telephone, if possible, menopause or a bilateral oophorec- identified by death certificate also were

Information collected from phase 1 tomy. In addition, women who stopped not retrieved. A total of 255 (15%) can-
of the study included recognized breast menstruating because of a hysterec° cers for which pathology reports were
cancer risk factors; breast cancer screen- tomy but who retained at least 1 ovary available were in situ and 1456 (85%)
ing practices, including number of or whose ovarian status was uncertain were invasive. It was uncertain whether
mammograms for a routine reason or were considered to have reached meno- 2 cases were in situ or invasive. Inva-
because of a problem since the last in- pause by age 57 years (the 75th per° sive tumors were further classified into
terview; and breast procedures under- centile for age at menopause in the 2 groups based on histology: (1) mu-
gone since the last examination by the study population) or their age at hys° cinous, medullary, tubular, or papil-
screening program or the last inter- terectomy, whichever was later. How° lary carcinomas (n = 76) or (2) ductal
view. In addition, information was col- ever, they were assigned an unknown or lobular carcinomas (n = 916). A to-
lected on age at first use and duration value for their specific ages at meno- tal of 788 in the second group were duc-
of use of female hormones (excluding pause in the analyses. Those reporting tal carcinomas, 104 were lobular car-
creams) other than oral contracep- prophylactic bilateralmastectomies or cinomas, and 24 were comedo-
tives. Information was not obtained on a diagnosis of breast cancer before the carcinomas or Paget disease with infil-
type of hormone used. During phase 2 start of follow-up were excluded. Those trating ductal carcinoma. Histology was
ofthestudy, information on breastpro- reporting use of menopausal hor- not available for 464 invasive cases,
cedures and previously collected risk mones in the form of shots, patches, or largely from those whose disease was
factors was updated. Information was creams (n = 6212) were also excluded diagnosed during phase i of the study,
obtained on use of menopausal hor- because detailed information regard- because pathology reports were no
mones in the form of shots, creams, ing timing of use was not available, longer available from which to code his-
patches, or pills since the last inter- Most study subjects (86%)were white, tology. Because the accuracy of self-
view; those who had used pills pro- There were small percentages of black reporting was high among those with
vided information on ever use of meno- (5%), Hispanic (2%), and Asian Ameri° pathology reports (97% were con-
pausal estrogens and progestins in the can (5%) women, as well as those with firmed as cancers), cancers without pa-
same month, duration of use of estro- other or unknown race/ethnicity (1%). thology reports (n = 369) were in-
gens and progestins, and number of After all exclusions, 46 355 subjects cluded in the analyses but were not
days in the month progestins were used. were available for analysis. A total of categorized as in situ or invasive.
Information on breast cancer screen- 39 427 (85%) of these subjects corn° Nodal status was available for 1253
ing practices was not collected during pleted a phase 2 questionnaire; 33 004 (86%) of the invasive cases; 903 (72%)
phase 2. In phase 3 of follow-up, pre- (84%) of those who completed a phase were node negative and 350 were (28%)
viously collected information, includ- 2 questionnaire also completed a phase node positive. Tumor size was avail-
ing use of estrogens and progestins, was 3 questionnaire. Phase 3 question- able for 1041 (71%)ofinvasive cases:

486 JAMA,January26,2000--Vo1283,No. 4 02000 American Medical Association. All rights reserved.



HORMONE REPLACEMENTTHERAPYAND BREASTCANCER RISK

680 (65%) were smaller than 2 cm and Because information on progestin use screening in this manner, rather than

361 (35%) were 2 cm or larger, was not collected until the 1987-1989 controlling for number of screening
interview, progestin use was unknown mammograms, because cancer detec-

Analysis for the 6928 subjects who did not an- tion rates associated with the first mam-

Follow-up began at the date of the base- swer this interview. For these subjects mogram during the BCDDP screening
line interview or date of menopause, and those who were uncertain whether program were markedly higher than
whichever was later. Person-years ac- they had used progestins, person-years those associated with subsequent mam-
crued until the earliest of the follow- and cases associated with estrogen use mograms, while cancer detection rates
ing dates: diagnosis of breast cancer, a were included in the estrogen (proges- were remarkably constant for the sec-
second prophylactic mastectomy, death tin unknown) category if the subject had ond and subsequent mammograms. 5A
(including cases identified by death cer- undergone a natural menopause; oth- similar variable was created for clinical

tificate), or date of last contact, erwise, they were included in the estro- breast examinations by a health care pro-
Data were analyzed using Poisson re- gen only category because women with fessional during the follow-up period.

gression methods. We calculated rela- a surgical menopause were less likely to For the follow-up period until the
tive risks (RRs)and 95% confidence in- have used progestins. Information on 1987-1989 questionnaire, we calcu-
tervals (CIs) for categorized variables episodes of hormone use that occurred lated BMI from information obtained

using standard likelihood ratio meth- before breast cancer diagnosis may have from the screening visit closest in time
ods.3 For a continuous variable (eg, du- been reported by study subjects after di- to the baseline follow-up interview; for
ration of estrogen use), the RR was mod- agnosis. For instance, a subject may have the subsequent period we calculated
eled as a linear excess RR (ERR) as reported on a 1994 interview that she BMI from current height and weight
follows: h(t, z, d) = h(t, z, 0) (1 + 13d), had been diagnosed as having breast can- from the 1987-1989 questionnaire.
where d is duration of hormone use, the cer in 1993 and that she had used hor- For analytic purposes, BMI data were
parameter [3 is the change in the ERR mones between 1991 and 1992 (before grouped into quintiles. Because there
(RR - 1) per unit d, h(t, z, 0) is the risk diagnosis). For this same study sub- was virtually no difference in the preva-
at time t for those with covariate vector ject, all hormone use that was reported lence of hormone use in the lowest 2
z and no hormone use, and h(t, z, d) is on interviews completed prior to 1993 quintiles, they were combined in the

the risk at time t for those with covari- would have been reported before breast analyses. To control as completely as
ate vector z and d years of hormone use. cancer diagnosis. An individual who re- possible for the confounding effects of
The background risk h(t, z, 0) was mod- sponded to the 1994 interview but did age at menopause, we created narrow
eled by means of stratification. Likeli- not report breast cancer on that inter- categories for the most commonly re-
hood-based methods were used to ob- view would have reported any hor- ported ages at menopause and broader

tain CIs for the linear ERR model. 4Score mone use in a manner similar to this hy- categories for the less commonly re-
tests were used to test for the statistical pothetical case. ported ages. We performed selected
significance of trends and to assess qua- We assessed the influence of mam- analyses excluding subjects with un-
dratic departures from linearity in the mographic screening (ie, mammo- known age at menopause to address
linear ERR model. No such departures grams as part of routine screening rather theoretical concerns that including these
were detected. Tests of homogeneity of than for a problem) during the fol- women would seriously underestimate
the effects of estrogen and estrogen- low-up period by categorizing person- the risk associated with HRT. 6
progestin were assessed by score tests in years and cases in a time-dependent
which the effects of the 2 regimens were manner into I of the following 4 groups: RESULTS

first assumed to be the same and then (1) no mammographic screening, de- Themeandurationoffollow-upwas 10.2
were allowed to vary. Similarly, score fined as the period of time from the start years, with a median of 12.3 years, a
tests were used to assess the homoge- of the follow-up study to the first screen- maximumof16.0years, and a minimum
neity of hormonal effects by categories ing mammogram during the follow-up of less than 1 year. During follow-up,
of body mass index (BMI). study; (2) sporadic mammographic 473 687 person-years were accumulated

Variables included as time-depen- screening, defined as the period of 1year for the 46 355 subjects. The average age
dent factors were attained age, BMI, use following the first screening mammo- at start of follow-up was 58 years.
of female hormones for menopausal gram and subsequent periods more than Forty-two percent of person-years
reasons, andmammographicexamina- lyearafterascreeningmammogram; (3) were associated with no use of hor-

tions of the breast. Hormone use was annual mammographic screening, de- mones, 38% with estrogen-only use, 4%
calculated to i year prior to attained (or fined as the period of time within i year with combined estrogen-progestin-
current) age to eliminate exposure that of the second and subsequent screen- only use, 6% with estrogen-progestin
was most likely not causal. Data on BMI ing mammograms; and (4) unknown use among those who also used estro-
and mammographic examinations were mammographic screening type. We gen alone, 5% with estrogen use with

calculated to attained age. chose to adjust for mammographic uncertain or unascertained progestin

©2000 American Medical Association. All rights reserved. JAMA,January26, 2000--Vol283,No. 4 487
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use, 1% with progestin-only use or pro- tin only were largely restricted to re- egory of annual mammographic screen-
gestin use with uncertain estrogen use, cent use of hormones (defined as cur- ing, which included 24% of the person-
and 5% with uncertain hormone use. rent use and past use occurring within years in the study.

The primary type of estrogen used was the previous 4 years) (TABLE 1). Rela- To assess the impact of excluding
conjugated estrogens (Premarin) and rive risks were 1.2 (95% CI, 1.0-1.4) and women with an unknown age at meno-
the primary progestin was medroxy- 1.4 (95% CI, 1.1-1.8), respectively. The pause on the analysis, we restricted data
progesterone acetate, mean person-year weighted duration of to recent users with a known age at meno-

combined estrogen-progestin use among pause. Relative risks were changed only
Ever Use and Recency of Use recent users was less than half that among slightly; in contrast with estimates of 0.01
Relative risks associated with ever use recent users of estrogens alone (3.6 vs and 0.08 for all data, the increase in RR

of different hormone regimens after ad- 10.3 years), for each year of estrogen-only use was
justment for attained age, age at meno- 0.02 (95% CI, 0.002-0.04) and for each
pause, education, BMI, and mammo- Duration of Use yearofestrogen-progestin--onlyusewas
graphic screening are shown in TABLE1. Observed and predicted RRs associ- 0.06 (95% CI, -0.002 to 0.15). The P

Adjustment for race, period of follow- ated with duration of estrogen-only use value for the test of homogeneity of these
up, age at first live birth, family his- and estrogen-progestin-onlyuse among associations was .23. We also examined
tory of breast cancer, history of be- recent users are shown in the FIGURE. associations among women with a
nign breast disease, and clinical breast Based on the linear excess risk model, known age at menopause but unad-
examinations did not alter these esti- theRRofbreastcancerincreasedby0.01 justed for age at menopause; the increase
mates. There were slight increases in (95% CI, 0.002-0.03) for each year of in RR for each year of estrogen-only use
risk associated with all regimens of use estrogen-only use (P = .01 for trend) and was 0.01 (95% CI, 0.002-0.24) and for

except progestin only. Most subse- by 0.08 (95% CI, 0.02-0.16) for each estrogen-progestin-only use was 0.07
quent analyses are restricted to non- year of estrogen-progestin-only use (95% CI, 0.001-0.16), suggesting that
hormone use, use of estrogen only, and (P = .01 for trend). The P value for the ignoring age at menopause entirely had
use of estrogen-progestin only. test of homogeneity of these estimates little effect on the estimates.

Increases in risk associated with use was .02. Results were similar when When analyses included allrecent us-
of estrogen only and estrogen-proges- analyses were restricted to the cat- ers ofestrogen-progestin (ie, including

those who also used estrogen alone and

Table 1. RelativeRiskof BreastCancerAssociatedWith Useof Estrogenand those with an unknown age at meno-
Estrogen-ProgestinReplacementTherapy pause), the RR increased by 0.05 (95%

No. of No. of CI, 0.003-0.11) with each year of use.
Person-Years Cases RR(95%CI)* The P value associated with the test of

Everuse homogeneity of this estimate and that
Nouse 196666 761 1.0(Referent) associated with duration of use of es-

Estrogenonly 179401 805 1.1(1.0-1.3) trogen alone was .07.
Estrogen-progestinonly 17428 101 1.3(1.0-1.6) There wasno associationbetween du-

Estrogenaloneandestrogen-progestin 29564 162 1.2(1.0-1.5) ration of use of estrogen alone and riskProgestinonly 3048 11 0.9(0.5-1.6)
Estrogen(progestinunknown) 24757 130 1.3(1.0-1.5) of breast cancer among past users.

Progestin(estrogenunknown) 151 0 ...t Duration by Days in the Month
Unknownuse 22669 112 1.3(1.0-1.5)

Yearssincelastuse Progestins Were Used

Estrogenonly Among recent users who used pro-
Current 55008 243 1.1 (1.0-1.3) gestins for fewer than 15 days per
1-2 15533 77 1.4 (1.1-1.8) month, the RRs associated with less

>2-4 12171 55 1.2 (0.9-1.6) than 4 and 4 or more years of use of es-
>4-6 10463 35 0.9 (0.6-1.3) trogen-progestin only were 1.1 (95% CI,
>6 67836 309 1.1(0.9-1.2) 0.8-1.7) and 1.5 (95% CI, 1.0-2.4), re-

Estrogen-progestin only spectively, based on 26 and 22 cases.Current 11780 77 1.4(1.1-1.9)
1-2 1899 9 1.2(0.6-2.4) The median number of days pro-
>2-4 1388 7 1.2 (0.5-2.5) gestins were used in this group was 10.
>4-6 579 2 0.6(0.2-2.6) There were too few cases who had
>6 1779 6 o.6 (0.3-1.6) used progestins for 15 or more days per

*RRindicatesrelativerisk;CI,confidenceinterval.Dataareadjustedforattainedage,education,bodymassindex, month (n = 12) to derive stable esti-
ageatmenopause,andmammographic screening, mates according to duration of use. Al-Ellipsesindicatedatanotapplicable.

substantial number of cases (n = 33)
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were uncertain how many days in the women; the increase in the RR for each Extent of Disease and

month they had used progestin, yearofestrogen-progestin-onlyuseinlean Tumor Histology

women was 0.11 (95% CI, 0.01-0.27). The In recent estrogen-only users with BMI

Variation by BMI P value associated with the test of homo- of 24.4 kg/m 2 or less, duration of use

Associations with duration of estrogen- geneity of these estimates was .36. was associated with significant in-

only use among recent users varied sig-

nificantly according to BMI ( P = .002 for Table 2, Relative Risks Associated With Duration of Estrogen-Only Use and
score test), with increases in risk evi- Estrogen-Progestin--Only Use Among Recent Users by Body Mass Index (8MI)

dent only in women with a BMI of 24.4 Body Mass Index (BMI)

kg/m 2or less (TABLE 2). The RRs increased u •--<24.4kg/m2 >24.4 kg/n_
by 0.03 (95% CI, 0.01-0.06) for each year • • • •

of estrogen-only use in this group. Durationof Use, y No. of Oases RR (95% CI) * No. of Cases RR (95% OI)*

Associations with duration of estrogen- Estrogen Only
No use 351 1.0 (Referent) 379 1.0 (Referent)

progestin--only use among recent users
<8 80 1.0 (0.8-1.3) 55 1.0 (0.7-1.3)

did not vary significantly according to

BM| (P = .42 for score test), although 8-<16 82 1.5 (1.2-2.0) 40 1.0 (0.7-1.4)---16 72 1.6 (1.2-2.2) 32 0.8 (0.6-1.3)
there was a significant increase in risk Increasein RRperyear 0.03 (0.01-0.06) -0.01 (-0,02 to 0.10)
among lean women but not heavier of use (95% cI)

women. The RR among lean women in- P value for trend .001 .46

creased by 0.12 (95% CI, 0.02-0.25) for Estrogen-Progestin Only
each year of use. The P value associated No use 351 1.0 (Referent) 379 1.0 (Referent)

with the test of homogeneity of this es- <2 14 1.0 (0.6-1.8) 12 1.3 (0.7-2.3)

timate and that associated with estrogen- 2-<4 12 1.1 (0.6-2.0) 10 1.5 (0.8-2.9)

only use in lean women was .06. -4 26 2.0 (1.3-3.0) 13 1.3 (0.7-2.4)

When those with an unknown age at Increasein RRper year 0.12 (0.02-0.25) 0.04 (-0.03 to 0.17)
menopause were excluded, the RR in- of use (95% CI)P valuefor trend .01 .28

creasedby0.05foreachyearofestrogen- *RRindicatesrelativer/sk;CI,confidenceinterval.Relativerisksareadjustedforattainedage,ageatmenopause,edu-
only use (95% CI, 0.02-0.08) among lean cation,mammographicscreening,andBML

Figure. Observed Relative Risks and Fitted Linear Excess Relative Risk Model Associated With Duration of Estrogen-Only
and Estrogen-Progestin-Only Use Among Recent Users

Estrogen-Only Users vs Nonusers Estrogen-Progestin-Only Users vs Nonusers
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Solid squares indicate observed relative risks (RRs); error bars, 95% confidence intervals (CIs). The solid line indicates the fitted linear excess RR; the dashed lines

indicate 95% CIs. Observed RRs are plotted at the person-year weighted mean value for duration of use for categories of e_rogen-only use and estrogen -progestin-
only use. The number of cases in each category is also shown. For estrogen-progestin-only use, the upper limits of the 95% CIs for lO-yeer duration (2.8 6) and for the
linear excess RR (2.64) are not shown.
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Table 3. Relative RisksAssociated With Estrogen-Only and Estrogen-Progestin-Only Use Among Recent Users With BMI -<24.4 kg/m 2
According to Extent of Invasive Disease*

Invasive,Node Invasive,Node
All Invasive Negative Positive Invasive, <2 cm Invasive,---2 cm

• D• IIQ •• •• •
No. of RR No. of RR No.of RR No.of RR No. of RR

Durationof Use, y Cases (95% CI) Cases (95% CI) Cases (95% CI) Cases (95% CI} Cases (95% Cll

EstrogenOnly
No use 257 1.0 (Referent) 171 1.0 (Referent) 53 1.0 (Referent) 109 1.0 (Referent) 56 1.0 (Referent)

<8 56 1.0 (0.7-1.3) 34 0.9 (0.5-1.5) 19 1.7 (0.9-2.9) 23 1.1 (0.7-1.7) 19 1.3 (0.7-2.2)

8-<16 64 1.7 (1.2-2.3) 45 1.8 (1.3-2.6) 11 2.4 (0.7-3.0) 31 2.0 (1.3-3.2) 15 1.9 (1.0-3.6)
->16 49 1.5 (1.1-2.2) 32 1.4 (0.9-2.1) 14 1.2(0.5-2.0) 24 1.5 (0.9-2.6) 10 2.0 (0.9-4.4)

Increasein RRper year 0.04 (0.01-0.06) 0.03 (0.004-0.06) 0.10 (0.03-0.22) 0.05 (0.01-0.10) 0.07 (0.01-0.16)
of use(95% COt

Estrogen-progestin Only
No use 257 1.0 (Referent) 171 1.0 (Referent) 53 1.0(Referent) 109 1.0 (Referent) 56 1.0 (Referent)

<4 20 1.1 (0.7-1.8) 11 0.9 (0.5-1.7) 3 0.7 (0.2-2.7) 13 1.4 (0.7-2.6) 4 1.2 (0.4-3.4)
->4 18 1.9 (1.1-3.3) 9 1.3(0.6-2.7) 5 2.4 (0.9-6.7) 14 3.1 (1.6-5,9) 0 ...

Increasein RRper year 0.13 (0.02-2.90) 0.132(Undefined-0.19) 0.21 (0.003-0.65) 0.30 (0.09-0.65) ...
of use (95%COt

*RRindicatesrelativerisk;GI,confidenceinterval;BMI,bodymassindex;andellipses,datanot applicable.Relativedsksareadjustedforattained age,education,BMI,ageat
menopause,andmammographicscreening.

l-WhenCIsforincreaseinRRexclude1.0,P valuesfortrendare<.05.

cases with other histologies to exam-
Table 4. Relative Risks Associated With Duration of Estrogen-Only and
Estrogen-Progestin-Only Use Among Recent Users With BMI -<24.4 kg/m 2According ine these associations.
to Histology of Invasive Disease*

Tumor Histology CON_/_ENT

Ductal/Lobular Duotal Only Our results suggest that the combined

Durationof Use, y No. of Cases RR (95% CI) No. of Cases RR (95% OI) estrogen-progestin regimen is associated

Estrogen Only with greaterincreasesin breast cancerrisk
Nouse 145 1.0(Referent) 128 1.0 (Referent) than estrogen alone. These results are con-

<8 27 0.9 (0.6-1.4) 23 0.9(0.6-1.4) sistent with those from the recent co]labo-

8-< 16 36 1.7 (1.1-2.5) 32 1.6 (1.1-2.5) rative analysis, although in that analysis,

->16 32 1.5 (0.9-2.3) 28 1.5 (0.9-2.4) the effect of the combined estrogen-

Increasein RRperyear 0.03 (0.01-0.07) 0.03 (0.001-0.07) progestin regimen was evaluated among

of use(95% el) women who may also have used estro-

p value for trend .02 ,04 gen alone. _Recently published data also

Estrogen-Pmgestin Only support a more adverse effect on the breast

No use 145 1.0 (Referent) 128 1.0 (Referent) with the estrogen-progestin regimen than

<4 17 1.3 (0.8-2.3) 13 1.1 (0.6-2.1) with estrogen alone. 7

>_4 16 2.5 (1.4-4.4) 13 2.2 (1.2-4.2) Assessing the comparative risk of es-

Increase in RR per year 0.17 (0.02-0.41) 0.t7 (0.02-0.41) trogen alone vs estrogen-progestin wasof use (95%CI)
P valuefor trend .002 .01 complicated by the fact that use of es-

*RRindicatesrelativerisk;BMI,bodymassindex;CI,confidenceinterval.Relativerisksareadjustedforattainedage, trogen alone was associated with in-
ageat menopause,education,mammographicscreening,andBMI. creased risk in lean but not heavy

women. We found differences be-

creasesin risk of both early- andlater- men, butthenumberofcaseswassmall, tween the 2 regimens among lean

stage invasive disease (TABLE 3). Es- In recent users with BMI of 24.4 kg/mZ women but were unable to draw con-

trogen-progestin-only use was also or less, use of estrogen only and estro- clusions among heavier women. In the

associated with significant increases in gen-progestin only were both associ- collaborative reanalysis, associations

risk of invasive cancer, but numbers ated with significant increases in risk without regard to type ofhormonewere

were too small to draw conclusions re- of invasive tumors with ductal and/or evident in lean but not heavy women. ]
garding associations according to ex- lobular histologies (TABLE 4). Similar Among lean women, we found no

tent of invasive disease. There were no associations were evident when analy- evidence that associations differed ac-

significant increases in risk of in situ ses were limited to invasive tumors with cording to extent of disease. In the col-

disease associated with either regi- ductal histology. There were too few laborative reanalysis, increases in risk
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were greater for localized than distant the disparity between the associations control study based on this study popu-
disease, but results according to ex- was slightly smaller when they were ex- lation in which hormone use was
tent of disease were not reported in lean cluded. The lack of statistical signifi- validated, there was no evidence of dif-
women.1 We also found significant in- cance for the test of the homogeneity ferential reporting of hormone use by
creases in risk for the vast majority of of the associations of the 2 regimens af- cases and controls. 15
invasive tumors classified as lobular ter exclusion of those with an un- Our results, as well as those of oth-

and/or ductal carcinomas, results that known age at menopause most likely ers, suggest that in weighing the risks
are not consistent with those of Gap- resulted from the elimination of 17% and benefits of menopausal HRT, it is
stur et al. s Their categories for dura- of person-years and 20% of cases in the important to consider the type of hor-
tion of use (-<5 or >5 years) may have study, which reduced the information mone regimen as well as individual
obscured an effect of long-term use; in available for estimating increases in the characteristics of the woman, such as
addition, they did not present results RRs. We chose to present our main body mass index.

among lean women. In a survival analy- findings including women with an un- Acknowledgment: WeareindebtedtoLeslieCarroll
sis based on a different series of cases, known age at menopause because age andHeatherCtanceyof IMSInc,Rockville, Md, for
we found that the reduction in breast at menopause was not a substantial con- computer support.
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